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6$ä(7$.
8YHOLNLPNOLQLþNLPVWXGLMDPDSRND]DQR MHGDUXWLQVNDSULPHQDQLWURJOLFHULQDLY LOLRUDOQRXDNXWQRP
NRURQDUQRPVLQGURPX$.6QHVPDQMXMH]QDþDMQRPRUWDOLWHW0HÿXWLPQLWUDWLLGDOMHLPDMXVYRMHPHVWRXWHUDSLML
SRVHEQLKJUXSDEROHVQLNDVD$.6LXVSHãQRVHSULPHQMXMX]DXEODåDYDQMHLVKHPLMH1LWURJOLFHULQVHSULPHQMXMH]D
RWNODQMDQMHSHU]LVWHQWQRJERODLNDRYD]RGLODWDWRUXSDFLMHQDWDVDDNXWQLPLQIDUNWRPPLRNDUGD$,0LVODERãüX
OHYRJVUFD8NROLNRPHÿXWLPSDFLMHQWQHPDUHNXUHQWQLLVKHPLMVNLEROLOLNRQJHVWLYQXVUþDQXVODERVWQLWUDWLVHQH
SULPHQMXMXUXWLQVNLXSDFLMHQDWDVD$.63DFLMHQWLVDYHOLNLPWUDQVPXUDOQLPLQIDUNWRPSRVHEQRSUHGQMHJ]LGDLPDMX
QDMYLãHNRULVWLRGSULPHQHQLWUDWDXVYHWOXVPDQMHQMDUHPRGHORYDQMDNRPRUD8WDNYLKSDFLMHQDWDVHSULPHQMXMXQLWUDWL
XREOLNXLQWUDYHQVNHLQIX]LMHUXWLQVNLWRNRPGRVDWL7UHEDQDVWDYLWLGDYDQMHQLWUDWDGXåHRGVDWLEROHVQLFLPD
NRMLLPDMXUHNXUHQWQXLVKHPLMXLOLVODERVWVUFD
.OMXþQHUHþLDNXWQLNRURQDUQLVLQGURPRUJDQVNLQLWUDWLPHKDQL]PLNOLQLþNLKGHMVWDYD
892'
3RMDPDNXWQLNRURQDUQLVLQGURP$.6REXKYDWD$.6VDHOHYDFLMRP67VHJPHQWD
RGQRVQRDNXWQLLQIDUNWPLRNDUGD$,0VD67HOHYDFLMRP67(0,LYLVRNLPYUHGQRVWLPD
WURSRQLQD L $.6EH] HOHYDFLMH67 VHJPHQWD NRML SRGUD]XPHYDQHVWDELOQX DQJLQX
SHNWRULV1$3WURSRQLQMHQHJDWLYDQL$,0EH]67HOHYDFLMH167(0,WURSRQLQMHODNR
SR]LWLYDQ6YDRYDWULYLGD$.6RELþQRQDVWDMXUXSWXURPDWHURVNOHURWVNRJSODNDXMHGQRM
RGNRURQDUQLKDUWHULMD5XSWXURPDWHURPDRVOREDÿDMXVHPQRJHWURPERJHQHVXSVWDQFHX
GRYROMQRMNROLþLQLWDNRGDVHIRUPLUDWURPENRMLGRYRGLGRLVKHPLMH8OHþHQMXVYDWULYLGD
$.6PRJXXþHVWYRYDWLLRUJDQVNLQLWUDWL
6XEOLQJYDOQR JOLFHULO WULQLWUDW QLWURJOLFHULQ VH SULPHQMXMH EH]EHGQR VNRUR VYLP
EROHVQLFLPDVD$.6GRWULSXWDXPLQXWQLPLQWHUYDOLPD1DNRQWRJDVHYLãHQHSUHSRUXþXMH
VXEOLQJYDOQDSULPHQD8NROLNRQHSRVWRMHRJUDQLþHQMDWHUDSLMXQLWURJOLFHULQRPELWUHEDOR
QDVWDYLWLLQWUDYHQVNLPivSXWHPXSUYLKGRVDWLNRGEROHVQLNDVD$,0LVUþDQRP
LQVX¿FLMHQFLMRP YHOLNLP LQIDUNWRPSUHGQMH ORNDOL]DFLMH LOL SHU]LVWHQWQRP LVKHPLMRP
7HUDSLMXQLWUDWLPDELPHÿXWLPWUHEDORL]EHJDYDWLXSDFLMHQDWDVDQLVNLPVLVWROQLPDUWHULMVNLP
SULWLVNRP PP+J SRVHEQRX]SUDWHüXEUDGLNDUGLMX LVSRGRWNXFDMDPLQ LOL VD
VXPQMRPQDLQIDUNWGHVQHNRPRUH8YHOLNLPNOLQLþNLPVWXGLMDPDSRND]DQRMHGDUXWLQVND
SULPHQDQLWURJOLFHULQD iv LOL RUDOQR X67(0, L1$3167(0,QH VPDQMXMH ]QDþDMQR
PRUWDOLWHW0HÿXWLPQLWUDWLLGDOMHLPDMXVYRMHPHVWRXWHUDSLMLSRVHEQLKJUXSDEROHVQLNDVD
$.6]ERJWRJDãWRVPDQMXMXSULWLVDNSXQMHQMDNRPRUDLVUþDQLUDGLSREROMãDYDMXNRURQDUQL
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$.871,.2521$51,6,1'520326(%1$32*/$9/-$
SURWRNSRVHEQRXLVKHPLþQLP]RQDPDGRSULQRVHüLQDWDMQDþLQSREROMãDQMXNOLQLþNRJVWDQMD
EROHVQLND
0(+$1,=$0'(-679$25*$16.,+1,75$7$
1LWUDWL GRYRGHGRYD]RGLODWDFLMH EH]RE]LUD GD OL MH RþXYDQ HQGRWHO NUYQRJ VXGD
LOL QH1DNRQSUHODVNDXXQXWUDãQMRVW JODWNRPLãLüQH üHOLMHNUYQRJ VXGDQLWURJOLFHULQ VH
WUDQVIRUPLãHGR12XPLWRKRQGULMDPDSRGGHMVWYRPDOGHKLGQHGHKLGURJHQD]HUHGXNWD]H
12DNWLYLUDJYDQLODWFLNOD]X*&DRYDMHQ]LPSUHWYDUDJYDQR]LQWULIRVIDW*73XFLNOLþQL
JYDQR]LQPRQRIRVIDWF*03F*03NDRGUXJLJODVQLNXüHOLMLRQGDDNWLYLUDIRVIRNLQD]X
*3.*9DåQRFLOMQRPHVWRGHMVWYD3.*MHIRVIDWD]DODNLKODQDFDPLR]LQD2YDIRVIDWD]D
YUãL GHIRVIRULODFLMX ODNLK ODQDFDPLR]LQD ãWR ]DSRVOHGLFX LPD VPDQMHQMHNRQFHQWUDFLMH
LQWUDFHOXODUQRJNDOFLMXPD>&D+2@LUHODNVDFLMXJODWNHPXVNXODWXUHNUYQRJVXGD)DUPDNRORãNLL
ELRKHPLMVNLHIHNWLQLWUDWQLKYD]RGLODWDWRUDVXLGHQWLþQLHIHNWLPDHQGRWHOQRJIDNWRUDUHODNVDFLMH
('5)]DNRJDVHGDQDV]QDGDMHSRVWUXNWXUL120DGDPQRJDLVWUDåLYDQMDXND]XMXGDMH
JODYQLFHOXODUQLPHKDQL]DPGHMVWYDQLWUDWDRVOREDÿDQMH12IRUPLUDQMHF*03LQWUDFHOXODUQR
VPDQMLYDQMHMRQDNDOFLMXPD>&D+2@HNVSHULPHQWDOQLSRGDFLXND]XMXGDPRåGDRYRQLMHLMHGLQL
PHKDQL]DPGHMVWYD8in vitroXVORYLPDMHSRND]DQRGDQLWURJOLFHULQRVWYDUXMHGLODWDFLMX
DUWHULMDLSXWHPRWYDUDQMDNDOLMXPRYLKNDQDODSRGGHMVWYRP12F*03
Kardiovaskularni efekti
2UJDQVNLQLWUDWLSURX]URNXMXYD]RGLODWDFLMXYHQD LDUWHULMDXNOMXþXMXüL LNRURQDUQH
DOL SUHGRPLQDQWQRGHOXMXQDYHQVNX FLUNXODFLMX9HQRGLODWDFLMRP VH VPDQMXMH NROLþLQD
NUYLNRMDGROD]LXVUFHRGQRVQRSUHWKRGQRRSWHUHüHQMHVUFDSUHORDGþLPHVHVPDQMXMH
SULWLVDNQDNUDMXGLMDVWROHLSRWURãQMDNLVHRQLND$UWHULMVNRPLDUWHULRODUQRPGLODWDFLMRPVH
VPDQMXMHRWSRUNRMLVUFHPRUDGDVDYODGDGDELL]EDFLORNUYXVLVWHPVNXFLUNXODFLMXQDNQDGQR
RSWHUHüHQMHVUFDDIWHUORDG2YLPVHRODNãDYDUDGVUFDLVPDQMXMHSRWURãQMDNLVHRQLNDRG
VWUDQHPLRNDUGD
(IHNWLQDNRURQDUQXFLUNXODFLMX1LWURJOLFHULQL]D]LYDGLODWDFLMXHSLNDUGLMDOQLKDUWHULMD
VDVWHQR]RP6WHQR]DþHVWRQDVWDMHXVOHGHNVFHQWULþQHOH]LMHDQLWURJOLFHULQL]D]LYDUHODNVDFLMX
JODWNHPXVNXODWXUH]LGDNRURQDUQHDUWHULMHNRMLQLMH]DKYDüHQDWHURPDWR]QLPSODNRPýDNL
PDORSURãLUHQMHVXåHQRJDUWHULMVNRJOXPHQDPRåHGDGRYHGHGR]QDþDMQRJVPDQMHQMDRWSRUD
SURWLFDQMXNUYLNUR]VXåHQLUHJLRQ1LWUDWLWDNRÿHPRJXGDVPDQMHYD]RNRQVWULNFLMXL]D]YDQX
RãWHüHQMHPHQGRWHOD
1LWURJOLFHULQGRYRGLGRUHGLVWULEXFLMHNRURQDUQRJSURWRNDRGSRGUXþMDVDQRUPDOQRP
SHUIX]LMRPNDLVKHPLþQRM]RQLSRVHEQRXVXEHQGRNDUGX2YDUHGLVWULEXFLMDNUYLPRåHELWL
SRVOHGLFDSURãLUHQMDNRODWHUDODLVPDQMHQMDSULWLVNDYHQWULNXODXGLMDVWROLRGQRVQRVPDQMHQMD
NRPSUHVLMHVXEHQGRNDUGD5HGLVWULEXFLMDNRURQDUQRJSURWRNDNDVXEHQGRNDUGXQLMHWLSLþQD
]DVYHYD]RGLODWDWRUH
0DGDQLWURJOLFHULQSRYHüDYDNRQFHQWUDFLMX F*03 L X WURPERFLWLPD ãWRELPRJOR
GRSULQHWLQMHJRYRPDQWLDJUHJDFLRQRPHIHNWXRYDMHIHNDWMHEODJLPRJDRELELWLSRQLãWHQ
PRJXüRPIDUPDNRNLQHWLþNRPLQWHUDNFLMRPVDKHSDULQRPXNRMRMELDQWLNRDJXODQWQLHIDNDW
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KHSDULQDELRVPDQMHQ.OLQLþNL]QDþDMDQWLDJUHJDFLRQRJHIHNWDQLWUDWDMHSRVHEQRQHMDVDQX
VYHWOXQHGDYQLKNOLQLþNLKVWXGLMDXNRMLPDQLMHSRND]DQD]QDþDMQDUHGXNFLMDPRUWDOLWHWDSUL
UXWLQVNRMSULPHQLX$,0
1DED]LVYHJDPRåHVH]DNOMXþLWLGDRUJDQVNLQLWUDWLLVSROMDYDMXDQWLDQJLQR]QRGHMVWYR
VOHGHüLPPHKDQL]PLPD
  VPDQMHQMHPSRWURãQMHNLVHRQLNDRGVWUDQHVUþDQRJPLãLüD]ERJUHGXNFLMHSUHWKRGQRJ
LQDNQDGQRJRSWHUHüHQMDVUFD
  UHGLVWULEXFLMRPNRURQDUQRJSURWRNDSUHPD LVKHPLMVNLP]RQDPDSUHNRGLODWDFLMHNR
ODWHUDOD
  VPDQMHQMHPNRURQDUQRJVSD]PD
)$50$.2.,1(7,.$,)$50$&(876.,2%/,&,25*$16.,+
NITRATA 
0DGDMHSURãORYLãHRGJRGLQDRGSUYHSULPHQHRUJDQVNLKQLWUDWDXOHþHQMXDQJLQH
SHNWRULVMRãXYHNQLVXXVDJODãHQLVWDYRYLSRYRGRPQMLKRYHELRWUDQVIRUPDFLMH*ODWNRPLãLüQH
JHQHULþNLQD]LY ]DãWLüHQLQD]LYL REOLNLMDþLQD doziranje
JOLFHULOWULQLWUDW Nirmin*, 
Nitrolingual
Rast. za inj. 
PJPO
Konc. za rast. za inf. 
PJPO
Subl. sprej 
PJGR]L
LYLQMPJWRNRPPLQSR
SRWUHELSRQRYLWLQDMYLãHSXWDX
UD]PDFLPDRGPLQ
LYLQISRVOHHIHNWDSRVWLJQXWRJ
LYLQMPJPLQSRþHWL
VDPJPLQD]DWLPQD
PLQSRYHüDYDWL]D
PJPLQGRåHOMHQRJRGJRYRUD
VXEOLQJYDOQRVSUHMGR]DSR
SRWUHELQDMYLãHXUD]PDNXRG
PLQ
SHQWDHULWULWLO
WHWUDQLWUDW
'LOFRUDQ
/HQWRQLWUDW
Tabl. sa modif. oslob.
PJ
Kaps. sa prod. oslob.
PJ
[LOLPJSUHMHODXMXWURLX
SRGQHDQDMNDVQLMHGRK
L]RVRUELG
GLQLWUDW
Cornilat*, 
Difutrat, 
Isosorb retard
Tabl. 
PJ
Kaps. sa prod. oslob. 
PJ
PJGDQXMHGQRMLOLGYHGR]H
SRSRWUHELGR]XSRYHüDWLQD
PJGDQSRGHOMHQRXGYHGR]H
L]RVRUELG
PRQRQLWUDW
Monizol, 
Monosan, 
,VRFDUG
Tabl. 
LPJ
Kaps. sa prod. oslob.
PJ
[PJ]DEROHVQLNHNRMLUDQLMH
QLVXOHþHQLRUJDQVNLPQLWUDWLPD
[PJSUYDGR]DXMXWUR
DGUXJDSRVOHKPDNVPJ
GDQSRGHOMHQRXGR]H[
PJPDNV[PJ
LY±LQWUDYHQVNL
Tabela 12UJDQVNLQLWUDWLUHJLVWURYDQL]DWUåLãWH6UELMH5HJLVWDUOHNRYD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üHOLMHNUYQLKVXGRYDSUHX]LPDMXQLWURJOLFHULQL]NUYLLQLWUDWQDJUXSDVHUHGXNXMHGR12X]
SRPRüDOGHKLGQHUHGXNWD]HXPLWRKRQGULMDPD1LWURJOLFHULQVHWDNRÿHKLGUROL]XMHXSOD]PL
DEU]RVHPHWDEROLãHLXMHWULSRGGHMVWYRPJOXWDWMRQUHGXNWD]HGRPDQMHDNWLYQLKPHWDEROLWD
GLQLWUDWDLPRQRQLWUDWD7HUDSLMVNLHIHNDWLQWUDYHQVNLSULPHQMHQRJQLWURJOLFHULQDSRVWLåHVH
]DPLQXWDDWUDMHPLQXWDGRNWHUDSLMVNLHIHNDWVXEOLQJYDOQHWDEOHWHLVSUHMDQDVWXSD
]DPLQXWDDWUDMHPLQXWD1LWURJOLFHULQVHX]QDþDMQRMPHULUHVRUEXMHLNUR]NRåX
3ULPHQMHQNDRWUDQVGHUPDOQLÀDVWHULOLOHNRYLWDPDVWQLWURJOLFHULQSRVWLåHWHUDSLMVNLHIHNDW
]DPLQXWDDGXåLQDWHUDSLMVNRJHIHNWD MHVDWD]DWUDQVGHUPDOQLÀDVWHURGQRVQR
GRVDWL]DPDVW3RVWRMH LGXJRGHOXMXüHIRUPHRUDOQRSULPHQMHQLKQLWUDWDSUHGYLÿHQH]D
VYDNRGQHYQXKURQLþQXSULPHQXXVWDELOQRMDQJLQLSHNWRULVL]RVRUELGPRQRQLWUDWL]RVRUELG
GLQLWUDWLSHQWDHULWULWLOWHWUDQLWUDW87DEHOLVXSULND]DQLRUJDQVNLQLWUDWLUHJLVWURYDQLQD
QDãHPWUåLãWX
.2175$,1',.$&,-(=$35,0(181,75$7$
.RQWUDLQGLNDFLMH]DSULPHQXQLWUDWDVXSULPHQDLQKLELWRUDIRVIRGLHVWHUD]HXSUHWKRGQD
VDWDKLSRWHQ]LMDLKLSRYROHPLMDSUHRVHWOMLYRVWQDQLWUDWHKLSHUWUR¿þQDNDUGLRPLRSDWLMD
WHãNDDRUWQDVWHQR]DWDPSRQDGDVUFDNRQVWULNWLYQLSHULNDUGLWLVPLWUDOQDVWHQR]DSRYUHGD
JODYHFHUHEUDOQDKHPRUDJLMDLL]UD]LWDDQHPLMD.RGVXPQMHQDLQIDUNWGHVQHNRPRUHWDNRÿH
VHQLWUDWLQHSULPHQMXMX
1(ä(/-(1$'(-679$1,75$7$
1HåHOMHQLHIHNWLQLWUDWDXJODYQRPSURLVWLþX L]QMLKRYLK IDUPDNRORãNLKGHMVWDYD1DM
þHãüL QHåHOMHQL HIHNWL VX SXOVLUDMXüDJODYREROMD SRVWXUDOQDKLSRWHQ]LMD WDKLNDUGLMD DOL
VHPRåH MDYLWL L SDUDGRNVDOQD EUDGLNDUGLMD L YUWRJODYLFD UHÿH VHPRJX MDYLWLPXND
JDÿHQMH SRYUDüDQMH FUYHQLOR OLFD RVHüDM SDOMHQMD QDRUDOQRM VOX]QLFL JOLFHULO WULQLWUDW
VXEOLQJYDOQRJXELWDNVYHVWLSUROD]QDKLSRNVHPLMDUDãORNDOQHUHDNFLMHQDPHVWXSULPHQH
NRGWUDQVGHUPDOQRJÀDVWHUDYUORUHWNRJODXNRPRãWURJXJOD0HWKHPRJORELQHPLMDVHUHWNR
PRåHMDYLWLSULOLNRPSULPHQHYHOLNLKGR]DQLWUDWDGRNXRELþDMHQHGR]HQLWUDWDPRJXGRYHVWL
VDPRGRPDORJSRYHüDQMDPHWKHPRJORELQDNRMHXJODYQRPQLMHRGNOLQLþNHYDåQRVWL
7ROHUDQFLMDQDQLWUDWHMHQDURþLWRYDåQDXSDFLMHQDWDVDVWDELOQRPDQJLQRPSHNWRULV
NRMLVXQDKURQLþQRMWHUDSLMLGXJRGHOXMXüLPQLWUDWLPDGRNQHPDWDNDY]QDþDMXSDFLMHQDWD
VD1$3L$,0NRMLVXQDNUDWNRWUDMQRMWHUDSLMLNUDWNRGHOXMXüLPQLWUDWLPD3RGWROHUDQFLMRP
VHSRGUD]XPHYDJXELWDN LOL VPDQMHQMH DQWLDQJLQR]QRJGHMVWYDQLWUDWD SULOLNRPþHVWH LOL
NRQWLQXLUDQHSULPHQHRYLKOHNRYD1DLQWUDYHQVNLGDWJOLFHULOWULQLWUDWWROHUDQFLMDVHRELþQR
UD]YLMDXSDFLMHQDWDQDNRQSURGXåHQHLYLQIX]LMH,]JOHGDPHÿXWLPGDMHWROHUDQFLMD
QDJOLFHULOWULQLWUDWQDNRQþDVRYQHLQIX]LMHRJUDQLþHQDQDNDSDFLWDWLYQHLUH]LVWHQWQH
NUYQHVXGRYHDOLQHLQDYHOLNHVSURYRGQHVXGRYHXNOMXþXMXüLLHSLNDUGLMDOQHNRURQDUQH
DUWHULMH
0HKDQL]DPWROHUDQFLMHQDQLWUDWHQLMHXSRWSXQRVWLUD]MDãQMHQ3UHWSRVWDYOMDVHGDSRVWRML
YLãHPHKDQL]DPDQDVWDQNDWROHUDQFLMHQDQLWUDWHQHXURKXPRUDOQDDNWLYDFLMDSRYHüDQMH
NDWHKRODPLQD DQJLRWHQ]LQD ,, YD]RSUHVLQD L SRYHüDQMHYROXPHQD FLUNXOLãXüH WHþQRVWL
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SXWHPSRYHüDQRJRVOREDÿDQMD DOGRVWHURQD  VWYDUDQMH VORERGQLKNLVHRQLþNLK UDGLNDOD
VXSHURNVLGQLK DQMRQD 22¯ NRML RQHPRJXüDYDMXELRWUDQVIRUPDFLMXQLWUDWD GR12 L 
VPDQMHQMHRGJRYRUDFLOMQLKRUJDQDQD123RGDFLPHÿXWLPXND]XMXGDSRYHüDQDSURGXNFLMD
VORERGQLKNLVHRQLþNLKUDGLNDODRGQRVQRSRYHüDQMHYDVNXODUQRJRNVLGDWLYQRJVWUHVDMHVWH
FHQWUDOQLPHKDQL]DPQDVWDQNDWROHUDQFLMHQDQLWUDWH*OLFHULO WULQLWUDWVWLPXOLãHVWYDUDQMH
VXSHURNVLGQLKDQMRQDNRMLRQGDVD12VWYDUDMXSHURNVLQLWULWNRMLLQKLELUDELRWUDQVIRUPDFLMX
JOLFHULO WULQLWUDWDGR128PQRJLPVWXGLMDPDQD åLYRWLQMDPD MHSRND]DQRGD VORERGQL
NLVHRQLþNL UDGLNDOL NRML VH VWYDUDMXSUL SURGXåHQRP L]ODJDQMXNUYQLK VXGRYDQLWUDWLPD
PRJXGDRãWHWHHQGRWHOLLQKLELUDMXHQGRWHOQR]DYLVQXYD]RGLODWDFLMX0HÿXWLPX
HNVSHULPHQWDOQRPPRGHOXKLSHUKROHVWHUROHPLMHYHOLNHGR]HQLWUDWDãWLWHHQGRWHOLVPDQMXMX
GHEOMLQXVORMDLQWLPDPHGLMD3RWUHEQRMHVSURYHVWLNOLQLþNHVWXGLMHGDELVHVXGLORRNOLQLþNRP
]QDþDMXRYLKVXSURWVWDYOMHQLKHNVSHULPHQWDOQLKSRGDWDND
'DELVHL]EHJODWROHUDQFLMDQDQLWUDWHSULEHJDYDVHWDNR]YDQRPDVLPHWULþQRPGR]LUDQMX
2YDM UHåLPGR]LUDQMDSRGUD]XPHYDSDX]XXSULPHQL OHNDX WUDMDQMXRG VDWL 
0HÿXWLPWRNRPSUHNLGDSULPHQHGXJRGHOXMXüLKQLWUDWDPRåHGDQDVWDQHLVKHPLMDLWDGD
VHSULPHQMXMXNUDWNRGHOXMXüLQLWUDWL3RVWRMHSRGDFLGDSULPHQDEORNDWRUDDQJLRWHQ]LQVNLK
UHFHSWRUDNDQGHVDUWDQPRåHVPDQMLWLWROHUDQFLMXQDQLWUDWH1H]QDVHGDOLMHSRWUHEQR
SUDYLWLSDX]XXGR]LUDQMXNRGVYLKSDFLMHQDWDLPDMXüLXYLGXGDPQRJLSDFLMHQWLNRMLVXQD
KURQLþQRMWHUDSLMLQLWUDWLPDQHUD]YLMDMXNOLQLþNL]QDþDMQXWROHUDQFLMX
,17(5$.&,-(1,75$7$6$'58*,0/(.29,0$
$ONRKROL OHNRYLNRMLGHOXMXKLSRWHQ]LYQRPRJXGDSRYHüDMXKLSRWHQ]LYQLSRWHQFLMDO
QLWUDWD
8NROLNRVHKHSDULQLJOLFHULOWULQLWUDWGDMXLVWRYUHPHQRLQWUDYHQVNLPSXWHPPRåHGRüL
GRVPDQMHQMDH¿NDVQRVWLKHSDULQD$NRVHPHÿXWLPJOLFHULOWULQLWUDWSULPHQLQHSRVUHGQR
SRVOHKHSDULQDGRLQWHUDNFLMHQHGROD]L
0DGDVHWURPEROLWLFLLQLWUDWLþHVWRNRULVWHX$,0NRPELQRYDQDSULPHQDDOWHSOD]HL
JOLFHULO WULQLWUDWDPRåHVPDQMLWL WURPEROL]X ãWR VHREMDãQMDYDSRYHüDQLPPHWDEROL]PRP
DOWHSOD]HXVOHGSRYHüDQHSURNUYOMHQRVWLMHWUHSRGGHMVWYRPJOLFHULOWULQLWUDWD
,VWRYUHPHQDSULPHQDQLWUDWDLLQKLELWRUDIRVIRGLHVWHUD]HNDRãWRVXVLOGHQD¿O9LD
JUD WDGDOD¿O&LDOLV LYDUGHQD¿O/HYLWUDDNRMLVHNRULVWHNRGHUHNWLOQHGLVIXQNFLMH
NRQWUDLQGLNRYDQD MH8VOHG ]QDþDMQRJ SRWHQFLUDQMD KLSRWHQ]LYQRJ HIHNWD QLWUDWD X
SULVXVWYX LQKLELWRUD IRVIRGLHVWHUD]H GROD]LOR MH L GR VPUWQLK LVKRGD 8NROLNR
SDFLMHQWNRMLMHQDQLWUDWLPDåHOLGDSULPHQLVLOGHQD¿OWUHEDGDSUHNLQHSULPHQXEDU
VDWDSUHSULPHQHVLOGHQD¿ODLGDXWRPSHULRGXNRULVWLGUXJHDQWLDQJLQR]QHOHNRYHQSU
ȕEORNDWRUH
./,1,ý.$35,0(1$
8YUHPHNDGDMRãQLMHELODRWNULYHQDUHSHUIX]LRQDWHUDSLMDWURPEROL]DLOLSHUNXWDQD
NRURQDUQDLQWHUYHQFLMD3&,PHWDDQDOL]RPUDQGRPL]RYDQLKNOLQLþNLKVWXGLMDXNRMLPD
MHLQWUDYHQVNLSULPHQMLYDQJOLFHULOWULQLWUDWLOLQLWURSUXVLGWRNRPVDWDRGQDVWDQNDEROD
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REXKYDüHQRMHRNRSDFLMHQDWDVD$,0LSRND]DQRGDQLWUDWLVPDQMXMXPRUWDOLWHW]D
RNR1DMYHüHVPDQMHQMHVPUWQRVWL]DEHOHåHQRMHXSUYRMQHGHOMLWHUDSLMHDOLNRULVWRG
SURGXåHQHWHUDSLMHQDNRQWRJUDQRJSHULRGDQLMHMDVQRXWYUÿHQD
.DGD MH SRþHOD GD VH SULPHQMXMH UHSHUIX]LRQD WHUDSLMD VSURYHGHQH VXGYHYHOLNH
NOLQLþNHVWXGLMHXYH]LSULPHQHQLWUDWDX$,0*,66,L,6,68*,66,VWXGLMLXNRMRMMH
XþHVWYRYDORRNRSDFLMHQDWDVD$,0SULPHQDQLWURJOLFHULQXYLGXLQIX]LMHWRNRP
þDVDQDNRQNRMHMHXVOHGLODWUDQVGHUPDOQDSULPHQDQLWURJOLFHULQDWRNRPQHGHOMDRGQRVQR
PHVHFLQLMH]QDþDMQRXWLFDODQDVWRSXVPUWQRVWL6OLþQRMHELORLX,6,6VWXGLMLX
NRMRMMHELORXNOMXþHQRRNRSDFLMHQDWDVD$,0RUDOQDSULPHQDL]RVRUELGPRQRQLWUDWD
WRNRPGDQDQLMH]QDþDMQRXWLFDODQDVPUWQRVW
0HÿXWLPQLWUDWL LGDOMH LPDMXVYRMHPHVWRXSRVHEQLPJUXSDPDEROHVQLNDVD$.6
L XVSHãQR VHSULPHQMXMX ]D VPDQMHQMH LVKHPLMH.RGPDORJ QHNRPSOLNRYDQRJ LQIDUNWD
PLRNDUGDUXWLQVNDSULPHQDQLWURJOLFHULQDivQLMHRSUDYGDQD1HNLRGNRULVQLKHIHNDWDQLWUDWD
PRJXELWLSRQLãWHQLSRYHüDQMHPVUþDQHIUHNYHQFH'DELVHRYRL]EHJORWUHEDSRGHVLWLGR]X
QLWUDWDLLVWRYUHPHQRSULPHQLWLȕEORNDWRUH3RþHWQDGR]DRGȝJPLQWUHEDGDVHSRYHüD
WROLNRGDVQLåHQMHSULWLVNDVLVWROQRJLOLVUHGQMHJQHEXGHYHüHRGNRGQRUPRWHQ]LYQLK
RGQRVQRNRGKLSHUWHQ]LYQLK1LXMHGQRPVOXþDMXQHVPHVLVWROQLSULWLVDNGDEXGH
LVSRGPP+JDVUþDQDIUHNYHQFDQHELWUHEDORGDVHSRYHüD]DYLãHRGRWNXFDMDPLQ
1HSRåHOMQRVQLåHQMHSULWLVNDVHMDYOMDNRGEROHVQLND8L]YHVQLPVOXþDMHYLPDXVOHG
UD]YRMD WROHUDQFLMHPRåH VH MDYLWLSRWUHED]DSRYHüDQMHPGR]HJOLFHULO WULQLWUDWDNDGD VH
LQWUDYHQVNDLQIX]LMDSULPHQMXMHGXåHRGVDWD
80(672=$./-8ý.$
*OLFHULOWULQLWUDWQLWURJOLFHULQVHSULPHQMXMH]DRWNODQMDQMHSHU]LVWHQWQRJERODLNDR
YD]RGLODWDWRUXSDFLMHQDWDVD$,0LVODERãüXOHYRJVUFD8NROLNRPHÿXWLPSDFLMHQWQHPD
UHNXUHQWQLLVKHPLMVNLEROLOLNRQJHVWLYQXVUþDQXVODERVWQLWUDWLVHQHSULPHQMXMXUXWLQVNLX
SDFLMHQDWDVD$.63DFLMHQWLVDYHOLNLPWUDQVPXUDOQLPLQIDUNWRPSRVHEQRSUHGQMHJ]LGD
LPDMXQDMYLãHNRULVWLRGSULPHQHQLWUDWDXVYHWOXVPDQMHQMDUHPRGHORYDQMDNRPRUD8WDNYLK
SDFLMHQDWDVHSULPHQMXMXQLWUDWLXREOLNXLQWUDYHQVNHLQIX]LMHUXWLQVNLWRNRPGRVDWL
7UHEDQDVWDYLWLGDYDQMHQLWUDWDGXåHRGVDWLEROHVQLFLPDNRMLLPDMXUHNXUHQWQXLVKHPLMX
LOLVODERVWVUFD1DREOLNHQLWUDWDVDGXJRWUDMQLPGHMVWYRPPRåHVHSUHüLNDGDEROHVQLN
XÿHXVWDELOQXID]XQDNRQLQIDUNWD
,]UDGDUDGDMH¿QDQVLUDQDVUHGVWYLPDSURMHNWDEURMNRG0LQLVWDUVWYD]D
prosvetu i nauku Republike Srbije.
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  <XVXI6&ROOLQV50DF0DKRQ63HWR5(IIHFWRILQWUDYHQRXVQLWUDWHVRQPRUWDOLW\LQDFX
WHP\RFDUGLDOLQIDUFWLRQDQRYHUYLHZRIWKHUDQGRPLVHGWULDOV/DQFHW
92.
 *UXSSR,WDOLDQRSHUOR6WXGLRGHOOD6RSUDYYLYHQ]DQHOO¶LQIDUWR0LRFDUGLFR*,66,HIIHFWV
RIOLVLQRSULODQGWUDQVGHUPDOJO\FHU\OWULQLWUDWHVLQJO\DQGWRJHWKHURQZHHNPRUWDOLW\
DQGYHQWULFXODUIXQFWLRQDIWHUDFXWHP\RFDUGLDOLQIDUFWLRQ/DQFHW
22.
  ,6,6)RXUWK,QWHUQDWLRQDO6WXG\RI,QIDUFW6XUYLYDO&ROODERUDWLYH*URXS,6,6D
UDQGRPLVHGIDFWRULDOWULDODVVHVVLQJHDUO\RUDOFDSWRSULORUDOPRQRQLWUDWHDQGLQWUDYHQRXV
PDJQHVLXPVXOSKDWHLQSDWLHQWVZLWKVXVSHFWHGDFXWHP\RFDUGLDOLQIDUFWLRQ/DQFHW

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ABSTRACT 
/DUJHUDQGRPL]HGWUDLOVKDYHVKRZQWKDWURXWLQHO\DSSOLHGQLWUDWHVLYRURUDOO\LQDFXWHFRURQDU\V\QGURPH
$&6GRQRWUHGXFHVLJQL¿FDQWO\PRUWDOLW\1HYHUWKHOHVVQLWUDWHVVWLOOKDYHDSODFHLQWKHUDS\RIFHUWDLQSDWLHQWV
ZLWK$&6DQGWKH\DUHHIIHFWLYHLQDOOHYLDWLQJLVFKDHPLD1LWURJO\FHULQLVLQGLFDWHGIRUWKHUHOLHIRISHUVLVWHQWSDLQ
DQGDVYDVRGLODWRULQSDWLHQWVZLWKDFXWHP\RFDUGLDOLQIDUFWLRQDVVRFLDWHGZLWKOHIWYHQWULFXODUIDLOXUH+RZHYHULQ
WKHDEVHQFHRIUHFXUUHQWDQJLQDRUFRQJHVWLYHKHDUWIDLOXUHZHGRQRWURXWLQHO\SUHVFULEHWKHPIRUSDWLHQWVZLWK$&6
3DWLHQWVZLWKODUJHWUDQVPXUDOLQIDUFWLRQSDUWLFXODUO\RIWKHDQWHULRUZDOOKDYHWKHPRVWWRJDLQIURPQLWUDWHVLQWKH
OLJKWRIUHGXFWLRQRIYHQWULFXODUUHPRGHOLQJ,QVXFKSDWLHQWVQLWUDWHVDUHJLYHQDVLQWUDYHQRXVLQIXVLRQURXWLQHO\IRU
WRKRXUV1LWUDWHVVKRXOGQRWSUHVFULEHGEH\RQGWKH¿UVWKRXUVXQOHVVDQJLQDRUYHQWULFXODUIDLOXUHLVSUHVHQW
Key words:DFXWHFRURQDU\V\QGURPHRUJDQLFQLWUDWHVPHFKDQLVPVRIFOLQLFDOHIIHFWV
,1752'8&7,21
$FXWHFRURQDU\V\QGURPH$&6LQFOXGHDFXWHFRURQDU\V\QGURPHZLWK67HOHYDWLRQ
RUDFXWHP\RFDUGLDOLQIDUFWLRQ$0,ZLWK67HOHYDWLRQ67(0,DQGKLJKOHYHORIWURSRQLQ
DQGDFXWHFRURQDU\V\QGURPHZLWKRXW67HOHYDWLRQZKLFKLQYROYHVXQVWDEOHDQJLQDSHFWRULV
8$3ZLWKQHJDWLYHWURSRQLQDQGDFXWHP\RFDUGLDOLQIDUFWLRQ$0,ZLWKRXW67HOHYDWLRQ
167(0,ZLWKVOLJKWO\LQFUHDVHGWURSRQLQ$OORIWKHVHSUHVHQWDWLRQVRI$&6DUHXVXDOO\
FDXVHGE\UXSWXUHRIDQDWKHURVFOHURWLFSODTXHLQRQHRIWKHFRURQDU\DUWHULHV:KHQSODTXH
GLVUXSWLRQRFFXUVDVXI¿FLHQWTXDQWLW\RIWKURPERJHQLFVXEVWDQFHVLVH[SRVHGDQGVXEVHTXHQW
WKURPERVLVKDSSHQVDQGOHDGVWRLVFKDHPLD7UHDWPHQWRIDOOWKHW\SHVRI$&6FRXOGLQYROYH
RUJDQLFQLWUDWHV
*O\FHU\OWULQLWUDWHRUQLWURJO\FHULQDSSOLHGVXEOLQJXDOO\FDQEHJLYHQVDIHO\WRDOPRVW
DOO SDWLHQWVZLWK$&6XS WR WKUHHGRVHV DW DERXWPLQ LQWHUYDOV$IWHU WKDW VXEOLQJXDO
DSSOLFDWLRQLVQRWUHFRPPHQGHG,IWKHUHDUHQROLPLWDWLRQVQLWURJO\FHULQVKRXOGEHFRQWLQXHG
LQWUDYHQRXVO\LYGXULQJWRKRXUVLQSDWLHQWVZLWK$0,DVVRFLDWHGZLWKOHIWYHQWULFXODU
IDLOXUHODUJHWUDQVPXUDOLQIDUFWLRQVHVSHFLDOO\RIWKHDQWHULRUZDOORUSHUVLVWLQJLVFKDHPLD
7KHUDS\ZLWKQLWUDWHVVKRXOGEHDYRLGHGLQSDWLHQWVZKRSUHVHQWZLWKORZV\VWROLFDUWHULDO
SUHVVXUHPP+JHVSHFLDOO\LIDFFRPSDQLHGE\EUDG\FDUGLDEHORZEHDWVPLQRU
LQZKRPWKHUHLVFOLQLFDOVXVSLFLRQRIULJKWYHQWULFXODULQIDUFWLRQ/DUJHUDQGRPL]HGWUDLOV
KDYHVKRZQWKDWURXWLQHO\DSSOLHGQLWUDWHVLYRURUDOO\LQ67(0,DQG8$3167(0,GR
QRWUHGXFHVLJQL¿FDQWO\PRUWDOLW\1HYHUWKHOHVVQLWUDWHVKDYHWKHUROHLQVRPHVSHFLDOJURXSV
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$&87(&2521$5<6<1'520(63(&,$/&+$37(56
RISDWLHQWVZLWK$&6EHFDXVHWKH\UHGXFHWKHYHQWULFXODU¿OOLQJSUHVVXUHDQGFDUGLDFZRUN
DQGLPSURYHWKHFRURQDU\EORRGÀRZHVSHFLDOO\LQLVFKHPLF]RQHVPDNLQJLPSURYHPHQW
LQFOLQLFDOIHDWXUHV
0(&+$1,602)$&7,212)25*$1,&1,75$7(6
1LWUDWHVKDYHWKHDELOLW\WRFDXVHYDVRGLODWDWLRQUHJDUGOHVVRIZKHWKHUWKHHQGRWKHOLXPLV
LQWDFW$IWHUHQWHULQJWKHYDVFXODUVPRRWKPXVFOHQLWURJO\FHULQLVFRQYHUWHGWRELRDFWLYH12
WKURXJKWKHDFWLRQRIPLWRFKRQGULDODOGHK\GHGHK\GURJHQDVHUHGXFWDVH12DFWLYDWHVVROXEOH
JXDQ\O\OF\FODVH*&ZKLFKWUDQVIRUPVJXDQRVLQHWULSKRVSKDWH*73WRF\FOLFJXDQRVLQH
PRQRSKRVSKDWHF*037KHVHFRQGPHVVHQJHUF*03DFWLYDWHVSKRVSKRNLQDVH*3.*
,PSRUWDQWWDUJHWRIWKLVNLQDVHLVWKHP\RVLQOLJKWFKDLQSKRVSKDWDVH7KLVSKRVSKDWDVHOHDGV
WRGHSKRVSKRU\ODWLRQRIWKHP\RVLQOLJKWFKDLQDQGWKHUHE\WRUHGXFWLRQRIF\WRSODVPDWLF
FDOFLXP>&D+2@DQGSURPRWHVPRRWKPXVFOHYDVRUHOD[DWLRQ3KDUPDFRORJLFDODQGELRFKHPLFDO
HIIHFWVRIQLWUDWHYDVRGLODWRUVDUHLGHQWLFDODVWKDWRIHQGRWKHOLXPGHULYHGUHOD[LQJIDFWRU
('5)ZKLFKFKHPLFDOVWUXFWXUHLVNQRZQWREHD12$OWKRXJKPDQ\HYLGHQFHVVXSSRUW
WKHUHOHDVHRI12±SURGXFWLRQRIF*03±UHGXFWLRQRIF\WRSODVPDWLFFDOFLXPDVDPDMRU
FHOOXODUPHFKDQLVPRIDFWLRQRIQLWUDWHVH[SHULPHQWDOGDWDUDLVHGHYLGHQFHVWKDWPD\EHLW
LVQRWWKHRQO\PHFKDQLVP,QSDUWLFXODUWKHDUWHULDOYDVRGLODWRU\HIIHFWVRIQLWURJO\FHULQLQ
YLWURLVPHGLDWHGDWOHDVWLQSDUWE\SRWDVVLXPFKDQQHORSHQLQJZKLFKLVDFWLYDWHGE\12
F*03
&DUGLRYDVFXODUHIIHFWV
7KHYDVRGLODWRUHIIHFWVRIQLWUDWHVDUHHYLGHQWLQV\VWHPLFLQFOXGLQJFRURQDU\DUWHULHV
DQGYHLQVEXWWKH\DSSHDUWREHSUHGRPLQDQWLQWKHYHQRXVFLUFXODWLRQ7KLVYHQRGLODWDWLRQ
GHFUHDVHVYHQRXVUHWXUQDQGYHQWULFXODUSUHORDGDQGHQGGLDVWROLFSUHVVXUHVDQGR[\JHQ
UHTXLUHPHQWV$UWHULDODQGDUWHULRODUGLODWDWLRQVGHFUHDVHUHVLVWDQFHDQGFRQVHTXHQWO\UHGXFH
FHQWUDODRUWLFSUHVVXUHDQGFDUGLDFDIWHUORDG7KHDFWLRQRIQLWUDWHVIDFLOLWDWHVKHDUWZRUN
DQGGHFUHDVHVP\RFDUGLDOR[\JHQFRQVXPSWLRQ
Effects on the coronary circulation.1LWURJO\FHULQ FDXVHVGLODWDWLRQRI HSLFDUGLDO
VWHQRVLV7KHVHVWHQRVHVRIWHQGXHWRHFFHQWULFOHVLRQVDQGQLWURJO\FHULQFDXVHVUHOD[DWLRQRI
WKHVPRRWKPXVFOHLQWKHZDOORIWKHFRURQDU\DUWHU\WKDWLVQRWHQFRPSDVVHGE\SODTXH(YHQ
DVPDOOLQFUHDVHLQDQDUURZHGDUWHULDOOXPHQFDQSURGXFHDVLJQL¿FDQWUHGXFWLRQLQUHVLVWDQFH
WREORRGÀRZDFURVVREVWUXFWHGUHJLRQV1LWUDWHVPD\DOVRGHFUHDVH WKHYDVRFRQVWULFWLRQ
FDXVHGE\HQGRWKHOLDOG\VIXQFWLRQ
1LWURJO\FHULQFDXVHVUHGLVWULEXWLRQRIEORRGÀRZIURPQRUPDOO\SHUIXVHGWRLVFKDHPLF
DUHDV SDUWLFXODUO\ LQ WKH VXEHQGRFDUGLXP7KLV UHGLVWULEXWLRQPD\EHPHGLDWHG LQSDUW
E\ DQ LQFUHDVH LQ FROODWHUDO EORRGÀRZDQG LQSDUW E\ ORZHULQJRIYHQWULFXODU GLDVWROLF
SUHVVXUHWKHUHE\UHGXFLQJVXEHQGRFDUGLDOFRPSUHVVLRQ6XFKUHGLVWULEXWLRQRIEORRGÀRZ
WRVXEHQGRFDUGLXPLVQRWW\SLFDORIDOOYDVRGLODWRUV
$OWKRXJKQLWURJO\FHULQDOVRLQFUHDVHVF*03LQSOHWHOHWVZKLFKPD\FRQWULEXWHWRLWV
DQWLSODWHOHWHIIHFWWKLVHIIHFWDSSHDUVWREHPRGHVWDQGPD\EHFRQIRXQGHGE\WKHSRWHQWLDO
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RIQLWUDWHVWRLQWHUDFWZLWKKHSDULQUHGXFLQJLWVDQWLFRDJXODQWHIIHFW&OLQLFDOVLJQL¿FDQFHRI
WKLVQLWUDWHDQWLSOHWHOHWDFWLYLW\LVSDUWLFXODUO\XQFOHDULQVLJKWRIUHFHQWFOLQLFDOVWXGLHVZKLFK
HVWDEOLVKHGQRVXUYLYDOEHQH¿WZKHQQLWUDWHVDUHURXWLQHO\XVHGLQ$0,
,QVXPPDU\WKHDQWLDQJLQDODFWLRQRIQLWUDWHVLQYROYHV
  UHGXFHGFDUGLDFR[\JHQFRQVXPSWLRQEHFDXVHRIUHGXFHGFDUGLDFSUHORDGDQGDIWHUORDG
  UHGLVWULEXWLRQRIFRURQDU\ÀRZWRZDUGVLVFKDHPLFDUHDVYLDFROODWHUDOV
  UHOLHIRIFRURQDU\VSDVP
3+$50$&2.,1(7,&6$1'3+$50$&(87,&$/$63(&762)
25*$1,&1,75$7(6
$OWKRXJKPRUHWKDQ\HDUVSDVVHGXQWLOWKH¿UVWXVHRIRUJDQLFQLWUDWHVLQWUHDWPHQW
RIDQJLQDSHFWRULVEXWVWLOOWKHUHLVQRDJUHHPHQWDERXWWKHLUELRWUDVIRUPDWLRQ1LWURJO\FHULQ
LVWDNHQXSE\VPRRWKPXVFOHFHOOVRIEORRGYHVVHOVDQGWKHQLWUDWHJURXSLVFOHDYHGWR12
JHQHULFQDPH brand name dosage form dosage
*O\FHU\O
7ULQLWUDWH
Nirmin*, 
Nitrolingual
Sol. for inj.
PJPO
Conc. for sol. for inf. 
PJPO
Subl. spray 
PJGRVH
LYLQMPJGXULQJPLQUHSHDWHG
DVUHTXLUHGPD[WLPHVDWPLQ
LQWHUYDOV
LYLQIDIWHUHIIHFWDFKLHYHGE\LYLQM
PJPLQVWDUWLQJZLWK
PJPLQDQGWKHQLQFUHDVHGLQ
VWHSVRIPJPLQDWLQWHUYDOV
RIPLQWRDSSURSULDWHUHVSRQVH
VXEOLJXDOO\
VSUD\GRVHDVQHHGHGPD[GRVHVDW
LQWHUYDOVRIPLQ
3HQWDHU\WKULWRO
7HWUDQLWUDWH
'LOFRUDQ
Lentonitrat* 

Tabl. modif. release. 
PJ
Caps. sustained 
release 
PJ
[RUPJEHIRUHPHDOVLQWKH
PRUQLQJDQGWKHQLQWKHQRRQQRODWHU
WKDQK
,VRVRUELGH
'LQLWUDWH
Cornilat*, 
Difutrat, 
Isosorb 
retard
Tabl. 
PJ
Caps. sustained 
release 
PJ
PJGDLO\LQRQHRUWZRGRVHV
LQFUHDVHGLIQHFHVVDU\WRPJGDLO\
GLYLGHGLQWZRGRVHV
,VRVRUELGH
0RQRQLWUDWH
Monizol, 
Monosan, 
,VRFDUG
Tabl. 
DQGPJ
Caps. sustained 
release
PJ
[PJIRUSDWLHQWVQRWSUHYLRXVO\
WUHDWHGZLWKQLWUDWHV
[PJILUVWGRVHLQWKH
PRUQLQJDQGWKHVHFRQGRQHKRXUV
DIWHUPD[PJGDLO\GLYLGHGLQWZR
RUWKUHHGRVHV
[PJPD[[PJGDLO\
iv – intravenous 
Table 1. Nitrates registered in the Serbian market (Drug Register, 2012)
150 $&7$&/,1,&$Vol. 13ʋ &OLQLFDO&HQWHURI6HUELD%HOJUDGH
E\PLWRFKRQGULDODOGHK\GHGHK\GURJHQDVHUHGXFWDVH*O\FHU\OWULQLWUDWHDOVRXQGHUJRHV
K\GURO\VLV LQSODVPDDQG LV UDSLGO\PHWDEROL]HG LQ WKH OLYHUE\JOXWDWKLRQH UHGXFWDVH WR
OHVVDFWLYHPHWDEROLWHVGLQLWUDWHVDQGPRQRQLWUDWHV7KHUDSHXWLFHIIHFWRIQLWURJO\FHULQLV
DSSDUHQWZLWKLQPLQXWHVDIWHULQWUDYHQRXVGRVHVDQGGXUDWLRQRIDFWLRQLVPLQXWHV
ZKLOH WKHUDSHXWLF HIIHFWV RI QLWURJO\FHULQ DIWHU VXEOLQJXDO WDEOHWV RU VXEOLQJXDO VSUD\
DGPLQLVWUDWLRQDUHDSSDUHQWZLWKLQPLQXWHVDQGGXUDWLRQRIDFWLRQLVPLQXWHV
1LWURJO\FHULQLVDOVRZHOODEVRUEHGWKURXJKWKHVNLQ7KHUDSHXWLFHIIHFWLVDSSDUHQWZLWKLQ
PLQXWHVRIDSSO\LQJWKHWUDQVGHUPDOSDWFKRUDQRLQWPHQWZKLOHWKHUDSHXWLFHIIHFWV
ODVWKRXUVDIWHUWUDQVGHUPDOSDWFKDQGXSKRXUVDIWHURLQWPHQW7KHUHDUHDOVRQLWUDWHV
IRUORQJWHUPPDQDJHPHQWRIVWDEOHDQJLQDSHFWRULVLQRUDOGRVHVLVRVRUELGHPRQRQLWUDWH
LVRVRUELGHGLQLWUDWHDQGSHQWDHULWKULW\OWHWUDQLWUDWH1LWUDWHVUHJLVWHUHGLQ6HUELDDUHVKRZQ
LQ7DEOH
&2175$,1',&$7,2162)25*$1,&1,75$7(6
&RQWUDLQGLFDWLRQVIRUQLWUDWHVDUHSKRVSKRGLHVWHUDVHW\SHLQKLELWRUVGXULQJODVW
KRXUVK\SRWHQVLYHFRQGLWLRQVDQGK\SRYRODHPLDK\SHUVHQVLWLYLW\WRQLWUDWHVK\SHUWURSKLF
FDUGLRP\RSDWK\VHYHUHDRUWLFVWHQRVLVFDUGLDFWDPSRQDGHFRQVWULFWLYHSHULFDUGLWLVPLWUDO
VWHQRVLVKHDGWUDXPDFHUHEUDOKDHPRUUKDJHDQGPDUNHGDQDHPLD:KHQWKHUHLVDVXVSLFLRQ
RIULJKWYHQWULFOHLQIDUFWLRQQLWUDWHVDUHDOVRFRQWUDLQGLFDWHG
$'9(56(())(&762)25*$1,&1,75$7(6
7KHPDLQDGYHUVHHIIHFWVRIQLWUDWHVDUHDGLUHFWFRQVHTXHQFHRIWKHLUSKDUPDFROR
JLFDO DFWLRQV 7KHPRVW FRPPRQ DGYHUVH HIIHFWV DUH WKUREELQJ KHDGDFKH SRVWXUDO
K\SRWHQVLRQWDFK\FDUGLDSDUDGR[LFDOEUDG\FDUGLDKDVDOVREHHQREVHUYHGDQGGL]]LQHVV
OHVV FRPPRQO\ DGYHUVH HIIHFWV DUH QDXVHD YRPLWLQJ ÀXVKLQJ ORFDOL]HG EXUQLQJ VHQ
VDWLRQ QLWURJO\FHULQ VXEOLQJXDO WDEOHWV V\QFRSH WHPSRUDU\ K\SR[DHPLD UDVK DSSOL
FDWLRQ VLWH UHDFWLRQVZLWK WUDQVGHUPDO SDWFKHV YHU\ UDUHO\ DQJOHFORVXUH JODXFRPD
0HWKHPRJORELQHPLDLVDUDUHFRPSOLFDWLRQRIYHU\ODUJHGRVHVRIQLWUDWHVFRPPRQO\XVHG
GRVHVRIQLWUDWHVFDXVHVPDOOHOHYDWLRQVRIPHWKHPRJORELQOHYHOVWKDWDUHSUREDEO\QRWRI
FOLQLFDOVLJQL¿FDQFH
7ROHUDQFHWRRUJDQLFQLWUDWHVLVSDUWLFXODUO\LPSRUWDQWLQSDWLHQWVZLWKVWDEOHDQJLQD
SHFWRULVZKRDUHRQFKURQLFWKHUDS\ZLWKORQJODVWLQJQLWUDWHVDVRSSRVHGWRWKRVHUHFHLYLQJ
VKRUWDFWLQJFRXUVHVRIQLWUDWHVZLWK8$3DQG$0,7ROHUDQFHLVWKHORVVRUDWWHQXDWLRQ
RIWKHDQWLDQJLQDOHIIHFWVRIQLWUDWHVSDUWLFXODUO\LIIUHTXHQWRUFRQWLQXRXVGRVLQJLVXVHG
7ROHUDQFHWRLQWUDYHQRXVQLWURJOLFHULQGHYHORSVRIWHQLQSDWLHQWVDIWHUSURORQJHGLYLQIXVLRQ
1LWUDWHWROHUDQFHDSSHDUVWREHOLPLWHGWRWKHFDSDFLWDQFHDQGUHVLVWDQFHYHVVHOVDQG
KDVQRWEHHQQRWHGLQWKHODUJHFRQGXFWDQFHYHVHOVLQFOXGLQJWKHHSLFDUGLDOFRURQDU\DUWHULHV
GHVSLWHFRQWLQXRXVDGPLQLVWUDWLRQRIJO\FHU\OWULQLWUDWHIRUKRXUV
7KHPHFKDQLVPVRIQLWUDWHWROHUDQFHDUHLQFRPSOHWHO\XQGHUVWRRG0XOWLSOHPHFKDQLVPV
KDYHEHHQSURSRVHGWRDFFRXQWIRUQLWUDWHWROHUDQFHLQFOXGLQJQHXURKXPRUDODFWLYDWLRQ
YLD LQFUHDVLQJ FRQFHQWUDWLRQRI FDWHFKRODPLQHV DQJLRWHQVLQ ,, YDVRSUHVVLQ LQFOXGLQJ
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YROXPH H[SDQVLRQ YLD LQFUHDVLQJRI DOGRVWHURQ  JHQHUDWLRQRI IUHH UDGLFDOVZKLFK
LPSDLUHGELRWUDQVIRUPDWLRQRIQLWUDWHVWR12DQGGHFUHDVHGHQGRUJDQUHVSRQVLYHQHVV
WR12(YLGHQFH KDV VXSSRUWHG WKH K\SRWKHVLV WKDW LQFUHDVHG JHQHUDWLRQ RI YDVFXODU
VXSHUR[LGHDQLRQDVVRFLDWHGZLWKYDVFXODUR[LGDWLYHVWUHVVLVFHQWUDOWRWKHSURFHVV*O\FHU\O
WULQLWUDWH VWLPXODWHVSURGXFWLRQRI VXSHUR[LGHDQLRQVZKLFKZLWK12 IRUPSHUR[\QLWULWH
WKDW LQKLELWV ELRWUDIRUPDWLRQRI JO\FHU\O WULQLWUDWH WR120XOWLSOH DQLPDO H[SHULPHQWV
KDYHGHPRQVWUDWHG WKDW H[WHQGHGH[SRVXUH WRQLWUDWHV FDQ LPSDLU HQGRWKHOLDOGHSHQGHQW
YDVRGLODWDWLRQWKURXJKWKHJHQHUDWLRQRIIUHHUDGLFDOVSHFLHV+RZHYHULQDQDQLPDO
PRGHORIK\SHUFKROHVWHUROHPLDODUJHGRVHVRIDQLWUDWHKDGHQGRWKHOLDOSURWHFWLYHHIIHFWV
DQGDWWHQXDWHGWKHLQFUHDVHLQLQWLPDPHGLDWKLFNQHVV/RQJWHUPVWXGLHVLQKXPDQVDUH
QHFHVVDU\WRGHWHUPLQHWKHFOLQLFDOUHOHYDQFHRIWKHVH¿QGLQJV
7KHPHWKRGPRVWFRPPRQO\XVHGWRDYRLGWKHGHYHORSPHQWRIQLWUDWHWROHUDQFHLV
VR FDOOHG DV\PPHWULFDO GRVDJH ,Q WKLV UHJLPHQRI GRVDJH QLWUDWHIUHH LQWHUYDO RI 
KRXUVKDVEHHQSURSRVHG +RZHYHU UHERXQGP\RFDUGLDO LVFKDHPLDPD\RFFXU
GXULQJQLWUDWHIUHHLQWHUYDOIRURUDOORQJODVWLQJSUHSDUDWLRQVDQGPD\UHTXLUHWKHXVH
RI VKRUWDFWLQJQLWUDWHSUHSDUDWLRQV7KHUHDUHGDWD WKDW DQJLRWHQVLQ UHFHSWRUEORFNHUV
FDQGHVDUWDQPD\ DWWHQXDWH QLWUDWH WROHUDQFH :KHWKHU D QLWUDWH±IUHH LQWHUYDO LV
QHFHVVDU\IRUDOOSDWLHQWVLVXQNQRZQDVPDQ\SDWLHQWVXVLQJFRQWLQXRXVQLWUDWHVGRQRW
VKRZFOLQLFDOWROHUDQFH
,17(5$&7,21:,7+27+(50(',&,1$/352'8&76
7KHK\SRWHQVLYHHIIHFWVRIQLWUDWHVPD\EHHQKDQFHGE\DOFRKRODQGE\GUXJVZLWK
K\SRWHQVLYHDFWLRQV
*O\FHU\OWULQLWUDWHKDVEHHQUHSRUWHGWRUHGXFHWKHDFWLYLW\RIKHSDULQZKHQERWKGUXJV
DUHJLYHQVLPXOWDQHRXVO\E\WKHLQWUDYHQRXVURXWH+RZHYHUQRLQWHUDFWLRQLVUHSRUWHG
ZKHQJO\FHU\OWULQLWUDWHLVJLYHQLPPHGLDWHO\DIWHUKHSDULQ
$OWKRXJKWKURPERO\WLFVDQGQLWUDWHVDUHERWKIUHTXHQWO\XVHGLQ$0,LWVHHPVWKDWWKH
FRPELQDWLRQRIDOWHSODVHDQGJO\FHU\OWULQLWUDWHPD\LPSDLUVWKURPERO\VLVZKLFKPD\EH
GXHWRLQFUHDVHGKHSDWLFPHWDEROLVPRIDOWHSODVHDVDUHVXOWRIJO\FHU\OWULQLWUDWHHIIHFWRI
LQFUHDVLQJKHSDWLFEORRGÀRZ
7KHFRQFXUUHQWXVHRIQLWUDWHVDQGSKRVSKRGLHVWHUDVHW\SHLQKLELWRUVVXFKDVVLOGHQD¿O
9LDJUDWDGDOD¿O&LDOLVDQGYDUGHQD¿O/HYLWUDZKLFKDUHXVHGIRUHUHFWLOHG\VIXQFWLRQLV
FRQWUDLQGLFDWHG'HDWKVGXHWRVLJQL¿FDQWSRWHQWLDWLRQRIWKHYDVRGLODWRUDFWLRQVRIQLWUDWH
E\SKRVSKRGLHVWHUDVH W\SH LQKLELWRUVKDYHEHHQ UHSRUWHG $SDWLHQWZKRUHFHLYHV
QLWUDWHVKRXOGVWRSLWDWOHDVWDSSUR[LPDWHO\KRXUVSULRUWRVLOGHQD¿ODQGRWKHUDQWLDQJLQDO
WKHUDS\VKRXOGEHXVHGGXULQJWKLVWLPHSHULRGVXFKDVȕEORFNHUV
&/,1,&$/86(2)1,75$7(6
$QRYHUYLHZRIVWXGLHVFDUULHGRXWEHIRUHUHSHUIXVLRQWKURPERO\VLVRUSHUFXWDQHRXV
FRURQDU\ LQWHUYHQWLRQ3&, DPHWD DQDO\VLV RI  UDQGRPL]HG WUDLOV RI DGPLQLVWUDWLRQ
RI LQWUDYHQRXVJO\FHU\O WULQLWUDWH RU QLWURSUXVVLGHZLWKLQKRXUVRI WKHRQVHW RI SDLQ
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FROOHFWLYHO\HQUROOHGDERXWSDWLHQWVZLWK$0,VKRZHGDUHGXFWLRQLQPRUWDOLW\RI
DVVRFLDWHGZLWKQLWUDWHWKHUDS\7KHJUHDWHVWUHGXFWLRQLQPRUWDOLW\RFFXUUHGGXULQJWKH¿UVW
ZHHNZLWKDQRQVLJQL¿FDQWIXUWKHUUHGXFWLRQDIWHUWKLVHDUO\SHULRG
,QWKHUHSHUIXVLRQHUDWZRPHJDWUDLOVRIQLWUDWHWKHUDS\LQ$0,KDYHEHHQFRQGXFWHG
*,66,DQG,6,6,Q*,66,VWXG\DERXWSDWLHQWVZLWK$0,JLYHQLQWUDYHQRXVO\
JO\FHU\OWULQLWUDWHIRUWKH¿UVWKRXUVIROORZHGE\WUDQVGHUPDOJO\FHU\OWULQLWUDWHGXULQJ
ZHHNVDQGPRQWKVWKHUHZDVQRHIIHFWRIQLWUDWHRQPRUWDOLW\UDWH6LPLODUO\LQ,6,6
LQFOXGHGDERXWSDWLHQWVZLWK$0,RUDOLVRVRUELGHPRQRQLWUDWHKDGQRHIIHFWRQ
GD\PRUWDOLW\
+RZHYHUQLWUDWHVVWLOOKDYHDSODFHLQWKHUDS\RIFHUWDLQSDWLHQWVZLWK$&6DQGWKH\
DUHHIIHFWLYH LQDOOHYLDWLQJ LVFKDHPLD7KH URXWLQH LYDSSOLFDWLRQRIQLWURJO\FHULQH LVQRW
ZDUUDQWHGLQFDVHVRIUHODWLYHO\PLOGP\RFDUGLDOLQIDUFWLRQZLWKRXWHQVXLQJFRPSOLFDWLRQV
6RPHRIWKHXVHIXOHIIHFWVRIQLWUDWHVFDQEHDEROLVKHGZLWKLQFUHDVHLQKHDUWUDWH7RDYRLG
WKLVWKHGRVDJHRIWKHDGPLQLVWHUHGQLWUDWHVVKRXOGEHDGMXVWHGDQGȕEORFNHUVVKRXOGEH
LQWURGXFHG7KHVWDUWLQJGRVHRIȝJPLQVKRXOGEHLQFUHDVHGVRWKDWWKHGHFUHDVHRI
SUHVVXUHV\VWROLFRUPHDQDUWHULDOSUHVVXUHLVQRWJUHDWHUWKDQLQQRUPRWHQVLYHDQG
LQK\SHUWHQVLYHSDWLHQWV,QHLWKHUFDVHWKHV\VWROLFEORRGSUHVVXUHPXVWQRWEHDOORZHG
WRIDOOEHORZPP+JDQGQHLWKHUVKRXOGWKHKHDUWUDWHEHDOORZHGWRLQFUHDVHE\EHDWV
PLQ$QXQIDYRXUDEOHGURSLQEORRGSUHVVXUHLVREVHUYHGLQRISDWLHQWV,QFHUWDLQ
FDVHVDVDUHVXOWRIWKHGHYHORSPHQWRIWROHUDQFHWKHGRVDJHRIQLWURJO\FHULQHKDVWREH
LQFUHDVHGLIDQLYLQIXVLRQLVDSSOLHGIRUPRUHWKDQK
,167($'2)7+(&21&/86,21
*O\FHU\OWULQLWUDWHQLWURJO\FHULQHLVLQGLFDWHGIRUWKHUHOLHIRISHUVLVWHQWSDLQDQGDV
YDVRGLODWRULQSDWLHQWVZLWK$0,DVVRFLDWHGZLWKOHIWYHQWULFXODUIDLOXUH+RZHYHULQWKH
DEVHQFHRIUHFXUUHQWDQJLQDRUFRQJHVWLYHKHDUWIDLOXUHZHGRQRWURXWLQHO\SUHVFULEHWKHP
IRUSDWLHQWVZLWK$&63DWLHQWVZLWKODUJHWUDQVPXUDOLQIDUFWLRQSDUWLFXODUO\RIWKHDQWHULRU
ZDOOKDYHWKHPRVWWRJDLQIURPQLWUDWHVLQWKHOLJKWRIUHGXFWLRQRIYHQWULFXODUUHPRGHOLQJ,Q
VXFKSDWLHQWVQLWUDWHVDUHJLYHQDVLQWUDYHQRXVLQIXVLRQURXWLQHO\IRUWRKRXUV1LWUDWHV
VKRXOGQRWEHSUHVFULEHGEH\RQGWKH¿UVWKRXUVXQOHVVDQJLQDRUYHQWULFXODUIDLOXUHLV
SUHVHQW/RQJDFWLQJQLWUDWHVFDQEHDGPLQLVWHUHGZKHQWKHSDWLHQWHQWHUVDVWDEOHSKDVH
SRVWP\RFDUGLDOLQIDUFWLRQ
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